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Long term point observations of seasonal mass balance:  
a key to understanding 20th century climate change 
Bauder	Andreas	and	Huss	Matthias









































































Towards a first assessment of the permafrost distribution in the French 
Alps
Bodin	X.*,		Schoeneich	P.*,	Lhotellier	R.*,	Gruber	S.**,	Deline	P.***,	Ravanel	L.***,	Monnier	S.****
* Institut de Géographie Alpine, Université de Grenoble
** Institut de Géographie, Université de Zurich
*** EDYTEM, Université de Savoie




al.,	 2006).	A	better	understanding	of	 the	distribution	of	 the	permafrost	 is	 therefore	a	necessary	prerequisite	 for	 further	
analysis	and	mitigation	of	those	hazards.
As	permafrost	 is	 in	most	cases	 invisible	and,	 though	covering	 large	areas,	 its	distribution	 is	 largely	unknown.	Extensive	


























































































































The Flims Rockslide 3D terrain modelling and volume calculations with 
GIS-application
Caprez	Jürg*,	Maisch	Max*,	von	Poschinger	Andreas**
* Geographisches Institut, Universität Zürich-Irchel, Winterthurerstr. 190, CH-8057 Zürich, (j.caprez@geo.unizh.ch), (max.maisch@geo.uzh.ch)
** LfU, Lazarettstr. 67, D-80636 München, (Andreas.Poschinger@lfu.bayern.de)
The	Flims	rockslide	is	to	be	known	as	the	largest	mass	movement	in	the	Alps.	Recent	studies	support	the	hypothesis	of	an	
early	Holocene	age	of	 this	mega-event	by	 radiocarbon	dates	 centred	around	cal.	 9450	BP	 (Deplazes,	Anselmetti	&	Hajdas	
2007).	At	that	Preboreal	time	climate	already	has	changed	to	warmer	conditions	and	therefore	a	readvance	of	the	main	val-
ley	glacier	of	Vorderrhein	as	well	 as	 from	small	 local	 glaciers	 can	be	 excluded	 from	having	 reworked	 the	 rockslide	area	
(Poschinger	et	al.	2006).	Despite	of	various	new	findings	up	to	now	the	paleogeographic	framework,	especially	the	former	
shape	of	the	pre-existing	Flimserstein	is	poorly	established.
Based	on	geologic	evidence	 (geol.	maps,	profiles)	 and	geomorphologic	 considerations	 (i.e.	 extrapolation	of	 slopes)	 in	 this	
study	a	new	effort	was	made	to	rebuild	and	reconstruct	the	former	3D-topography	of	the	Flims	area	within	a	GIS	(Geographic	













Abele,	G.	 1997:	 Rockslide	movement	 supported	 by	 the	mobilisation	 of	 groundwater-saturated	 vally	 floor	 sediments.	
Zeitschrift	für	Geomorphologie,	N.F.,	41/1	,	1-20.

























































Erosion-driven uplift of the modern Central Alps
Champagnac	Jean-Daniel*,	Schlunegger	Fritz	**,	Norton	Kevin*,	von	Blanckenburg	Friedhelm	*,	Abbühl	Luca**	&	Schwab	
Marco**
* Institut für Mineralogie, Universitat Hannover, Callinstrasse 1, D-30167 Hannover, champagnac@gmail.com
** Institute of Geological Sciences, University of Bern, Baltzerstrasse 1-3, CH-3012 Bern.
We	present	a	compilation	of	four	sets	of	data	of	modern	tectono-geomorphic	processes	in	the	Central	Alps	of	Switzerland	
that	appear	to	suggest	that	rock	uplift	is	a	response	to	climate-driven	denudation	in	the	absence	of	active	convergence.	These	





































































Norton,	 K.P.,	 von	 Blanckenburg,	 F.,	 Schlunegger,	 F.,	 Schwab,	M.	 and	 Kubik,	 P.W.,	 2008.	 Cosmogenic	 nuclide-based	
investigation	 of	 spatial	 erosion	 and	 hillslope	 channel	 coupling	 in	 the	 transient	 foreland	 of	 the	 Swiss	 Alps.	
Geomorphology,	95,	474–486
Wittmann,	H.,	von	Blanckenburg,	F.,	Kruesmann,	T.,	Norton,	K.P.,	and	Kubik,	P.,	2007.	The	relation	between	rock	uplift	and	


















































First results of firn temperature measurements in 2008 on Colle Gnifetti, 
Monte Rosa, Switzerland
Darms	Gian*,	Hoelzle	Martin**
*Glaciology, Geomorphodynamics & Geochronology, Department of Geography, University of Zurich, Winterthurerstrasse 190, CH-8057 
Zurich (gian.darms@gmail.com)



















Snow temperatures: measurement and modelling
Fierz	Charles	&	Lehning	Michael



























































Combined LiDAR and photogrammetry for stability-related change detec-
tion in glacierised and frozen rock walls - A case study in the Monte 
Rosa east face
Fischer	Luzia	*,	Eisenbeiss	Henri**,	Kääb	Andreas***,	Huggel	Christian*	&	Haeberli	Wilfried	*
* Glaciology, Geomorphodynamics & Geochronology, Department of Geography, University of Zurich, Switzerland (luzia.fischer@geo.uzh.ch)
** Institute of Geodesy and Photogrammetry, ETH Zurich, Switzerland




























































































Lateglacial glacier evolution of the Greina region (Central Swiss Alps)
Fontana	Georgia*,	Scapozza	Cristian*,	Reynard	Emmanuel*

















ELA dep. (m) Eastern Swiss Alps 
(Maisch, 1981)
ELA dep. (m) Gothard
(Renner, 1982)
ELA dep. (m)
Greina 1a 110 Bockten 100-150 Alpe di Cruina 116
Greina 1b 210 Egesen 170-240 Manio 200-240




tion	 of	 the	Greina	 region.	 An	 important	 change	 in	 the	 general	 ice-flow	directions	 certainly	 happened	 between	 the	 Last	



































































Geomorphological map of the Greina region (Central Swiss Alps)
Fontana	Georgia*,	Scapozza	Cristian*,	Reynard	Emmanuel*




















































































Schoeneich,	 P.,	Reynard,	E.,	 Pierrehumbert,	G.	 1998:	Geomorphological	mapping	 in	 the	Swiss	Alps	 and	Prealps,	Wiener	
Schriften	zur	Geographie	und	Kartographie,	11,	145-153.
6.10
Observation of the Cryosphere – Switzerland’s contri-bution to the 
Global Climate Observing System GCOS
Foppa	Nando*,	Seiz	Gabriela*,	Walterspiel	Julia*









































































Replica method for three-dimensional X-ray microtomographic imaging 
of snow
Frei	Esther,	Heggli	Martin	&	Schneebeli	Martin
WSL Institute for Snow and Avalanche Reserach SLF, Flüelastrasse 11, CH-7260 Davos Dorf (heggli@slf.ch)
Snow	microstructure	is	a	crucial	factor	determining	many	properties	such	as	mechanical	strength,	thermal	conductivity,	or	
optical	properties.	There	are	basically	three	techniques	used	to	measure	the	full	three-dimensional	microstructure	of	snow	
samples:	 serial	 sectioning,	 direct	 X-ray	 computer	 tomography	 (micro-CT),	 or	micro-CT	 of	 1-chloronaphthalene	 cast	 snow.	
Samples	that	need	to	be	transported	or	stored	must	be	conserved	by	casting	the	snow	with	a	solidifying	substance,	e.g.	1-































































The ice ridge at Murtèl/Corvatsch: Studying a (c)old archive
Frey	Holger*,	Busarello	Claudio**,	Frauenfelder	Regula***,	Haeberli	Wilfried*,	Hoelzle	Martin****,	May	Barbara*****,	Rau	
Sebastian*****,	Wagenbach	Dietmar*****	&	Wagner	Stefan******
*University of Zurich, Department of Geography, Winterthurerstr. 190, CH-8057 Zurich (holger.frey@geo.uzh.ch)
**SwissRE, Mythenquai 50/60 P.O. Box, CH-8022 Zurich
***Norwegian Geotechnical Institute, P.O. Box 3930 Ullevål Stadion, NO-0806 Oslo, Norway
****University of Fribourg, Department of Geosciences, Chemin du Musée 4, CH-1700 Fribourg 


























Application of operational geophysical monitoring systems on alpine 
permafrost
Hauck	Christian*	&	Hilbich	Christin**
*Department of Geosciences, University of Fribourg, Chemin de Musée 4, CH-1700 Fribourg (christian.hauck@unifr.ch)



















































































mountain	permafrost	 evolution	using	electrical	 resistivity	 tomography:	A	7-year	 study	of	 seasonal,	 annual,	 and	 long-
term	variations	at	Schilthorn,	Swiss	Alps,	J.	Geophys.	Res.,	113,	F01S90,	doi:10.1029/2007JF000799.







Thermal conductivity of snow: How to find a better parameterisation?
Heggli	Martin,	Köchle	Bernadette,	Pinzer	Bernd	&	Schneebeli	Martin





















































y tion	 for	 the	 thermal	 conductivity.	 An	understanding	 of	 the	 relationship	 between	heat	 flow	 and	 snow	microstructure	 is	






























Thermal and electrical properties of a periglacial talus slope
Lambiel	Christophe*,	Scapozza	Cristian*,	Pieracci	Kim*,	Baron	Ludovic**	&	Marescot	Laurent***
*Institute of Geography, University of Lausanne, Anthropole, CH-1015 Lausanne (christophe.lambiel@unil.ch)
**Institute of Geophysics, University of Lausanne, Amphipôle, CH-1015 Lausanne
































































































































Modelling of glacier bed topography from glacier outlines and DEM data 
in a GIS
Linsbauer	Andreas*,	Paul	Frank*,	Hoelzle	Martin*	&	Haeberli	Wilfried*




on	of	 the	high-mountain	environment	and	 its	glaciers	 forms	thus	an	 important	part	 in	global	climate	related	observing	
programs.	 The	 calculation	and	visualization	of	 future	glacier	development	 is	 thus	an	 important	 task	of	 communicating	
climate	change	effects	to	a	wider	public	(Paul	et	al.,	2007).	

























































































Transient response of idealized glaciers to climate variations
Martin	Lüthi






























































Airflow velocity measurements in ventilated porous debris accumulations
Morard	Sebastien*,	Delaloye	Reynald*




















The	 relation	 between	 airflow	 velocity	 (U)	 and	 the	 outside	 air	 temperature	 is	 not	 linear,	 but	 can	 be	 expressed	 as	 :	U	 =	 c	
√(Outside	Air	Temperature	–	Reversibility	Threshold	Temperature)	(Ohata	et	al.	1994).	C	is	an	empirical	coefficient	depending	





























































Delaloye,	 R.,	&	 	 Lambiel	C.	 2007:	Drilling	 in	 a	 low	 elevation	 cold	 talus	 slope	 (Dreveneuse,	 Swiss	 Prealps).	Geophysical	
Research	Abstracts	9:	10907.
Morard,	 S.,	Delaloye,	 R.	&	Dorthe	 J.	 2008:	 Seasonal	 thermal	 regime	of	 a	mid-latitude	 ventilated	debris	 accumulation.	
Proceedings	of	the	Ninth	International	Conference	on	Permafrost,	July	2008,	Fairbanks,	Alaska,	1233-1238.
Ohata,	T.,	 Furukawa,	T.	&	Higuchi	K.	1994:	Glacioclimatological	 study	of	perennial	 ice	 in	 the	Fuji	 ice	cave,	 Japan,	Part	1,	
Seasonal	variation	and	mechanism	of	maintenance.	Arctic	and	Alpine	Research,	vol.	26,	3.	227-237.
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Evaluation des effets de l’enneigement artificiel sur la chimie du sol:  
Cas de Crans-Montana-Aminona, Valais 
Parisod	Julien*,	Senn	Claudia*,	Pfeifer	Hans-Rudolf	*	&	Vennemann	Torsten*
*Institut de Minéralogie et de Géochimie, Faculté des Géosciences et de l’Environnement, Université de Lausanne,  Anthropole, CH-1015 
Lausanne, Suisse.
Ce	 travail	 traite	des	éventuels	 impacts	 sur	 la	 chimie	du	sol	dû	à	 l’utilisation	de	 l’enneigement	artificiel,	 ainsi	qu’à	celle	
d’additif	qui	permet	une	production	de	neige	de	culture	à	des	températures	plus	hautes.	Le	but	est	de	déterminer	s’il	existe	






























































































Environnement	 Ecole	Nationale	 de	 la	 Santé	 Publique,	 Rennes.	 Récupéré	 sur	 http://www.tourisme.gouv.fr/fr/navd/
mediatheque/publication.
Campion	T	(2002),	Impact	de	la	neige	de	culture,	Rapport	de	l’Agence	de	l’Eau	Rhône	Méditerrannée	Corse.


















































Spatial variability of glacier elevation changes in the Swiss Alps obtained 
from differencing two DEMs
Paul	Frank*	&	Haeberli	Wilfried*





































Paul,	 F.	 In	press:	Calculation	of	 glacier	 elevation	 changes	with	 SRTM:	 Is	 there	 an	 elevation	dependent	bias?	 Journal	 of	
Glaciology.























































GlobGlacier: A new ESA project to map the world's glaciers from space
Paul	Frank*,	Kääb	Andreas**,	Rott	Helmut***,	Shepherd	Andrew****	&	Strozzi	Tazio*****
* Department of Geography, University of Zurich, Winterthurerstr. 190, CH-8057 Zurich (frank.paul@geo.uzh.ch)
** Department of Geosciences, University of Oslo, Oslo, Norway
*** Environmental Earth Observation (Enveo), Innsbruck, Austria
**** School of Geosciences, University of Edinburgh, Edinburgh, Great Britain




















































































GCOS	2006:	 Systematic	Observation	Requirements	 for	 Satellite-based	Products	 for	Climate	 -	 Supplemental	details	 to	 the	
























































Rapid permafrost degradation induced by non-conductive heat transfer 
within a talus slope at Flüela Pass, Swiss Alps. 
Phillips	Marcia*,	Zenklusen	Mutter	Evelyn*,	Kern-Luetschg	Martina*






























































































Eastern	 Swiss	Alps:	 the	 effect	 of	 snow	 redistribution	on	permafrost	 distribution	patterns	 in	high	mountain	 areas.	
Permafrost	and	Periglacial	Processes,	15:	283-297.
Phillips,	M.,	 and	Margreth,	 S.	 2008.	 Effects	 of	 ground	 temperature	 and	 slope	deformation	on	 the	 service	 life	 of	 snow-
supporting	structures	 in	mountain	permafrost:	Wisse	Schijen,	Randa,	Swiss	Alps.	 In	9th	 International	Conference	on	
Permafrost.	 Edited	by	D.L.	Kane	and	K.M.	Hinkel.	 Fairbanks,	Alaska.	 Institute	of	Northern	Engineering,	University	of	
Alaska	Fairbanks,	Vol.2,	pp.	1417-1422.
6.2
Rockglacier dynamics in the Swiss Alps – comparing kinematics and  
thermal regimes in the Murtèl-Corvatsch region
Roer	Isabelle*,	Hoelzle	Martin*,**,	Haeberli	Wilfried*	&	Kääb	Andreas	***
* Glaciology, Geomorphodynamics & Geochronology; Geography Department, University of Zurich, Winterthurerstrasse 190, CH – 8057 
Zürich (iroer@geo.uzh.ch)
** Department of Geosciences, University of Fribourg, Chemiin du musée 6, CH – 1700 Fribourg
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Rockglacier	„speed-up“	throughout	European	Alps	–	a	climatic	signal?	Proceedings	of	the	Second	European	Conference	
on	Permafrost,	Potsdam,	Germany,	June	2005:	101-102.



















































Electromagnetic Prospecting in Alpine Permafrost: Examples from the 
Southern Swiss Alps
Scapozza	Cristian*,	Gex	Pierre**,	Lambiel	Christophe*	&	Reynard	Emmanuel*
*Institut de Géographie, Université de Lausanne, Anthropole, CH-1015 Lausanne (Cristian.Scapozza@unil.ch)







































































































































Permafrost Map of the Eastern Ticino Alps
Scapozza	Cristian*,	Mari	Stefano**,	Valenti	Giorgio***,	Strozzi	Tazio****,	Gex	Pierre*****,	Fontana	Georgia*,	Müller	Guy*,	
Lambiel	Christophe*,	Delaloye	Reynald**	&	Reynard	Emmanuel*
*Institut de Géographie, Université de Lausanne, Anthropole, CH-1015 Lausanne (Cristian.Scapozza@unil.ch)
**Département des Géosciences, Géographie, Université de Fribourg, Chemin du Musée 4, CH-1700 Fribourg
***Sezione Forestale Cantonale, Viale Franscini 17, CH-6500 Bellinzona
****GAMMA Remote Sensing, Worbstrasse 225, CH-3073 Gümlingen
























































































Conceptualising sediment cascades to enhance dynamic  
geomorphological mapping
Theler	David*,	Bardou	Eric**,	Reynard	Emmanuel*
*Institut de Géographie, Université de Lausanne, Quartier Dorigny, CH-1015 Lausanne (david.theler@unil.ch)










































































Theler,	D.	&	Reynard,	E.	 in	press:	Assessing	 sediment	 transfer	dynamics	 from	geomorphological	maps:	Bruchi	 torrential	
system,	Swiss	Alps.	Journal	of	Maps	2008.




















































Glacier volcano interactions and related hazards during the 200  
eruptive crisis at Nevado del Huila, Colombia
Worni	Raphael*,	Pulgarín	Bernardo**,	Agudelo	Adriana**,	Huggel	Christian*




























Analyses of newly digitised snow series over the last 100 years+ in 
Switzerland
Wüthrich	Christian*,	Begert	Michael*,	Scherrer	Simon	C.*,	Croci-Maspoli	Mischa*,	Appenzeller	Christof*,	Weingartner	Rolf**
*Bundesamt für Meteorologie und Klimatologie MeteoSchweiz, Krähbühlstrasse 58, Postfach 514, CH-8044 Zürich, christian.wuethrich@
meteoswiss.ch







































































Evidence of warming in disturbed and undisturbed permafrost terrain at 
Schafberg (Pontresina, Eastern Swiss Alps)
Zenklusen	Mutter	Evelyn*,	Phillips	Marcia*,	Blanchet	Juliette*	






























































lar	and	at	both	borehole	 locations	approximately	0.02	–	0.03°C	per	year,	which	 is	 less	 than	those	registered	 for	example	
during	the	same	period	in	Scandinavian	mountain	permafrost	(Isaksen	et	al.	2007),	reflecting	the	influence	of	the	ridge	to-
pography,	highly	variable	snow	cover	and	the	presence	of	coarse	blocks	at	the	ground	surface	at	our	study	site.		
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Scandinavia.	Journal	of	Geophysical	Research,	112(F02S04,	doi:	10.1029/2006JF000522).
Phillips,	M.	2006.	Avalanche	defence	 strategies	and	monitoring	of	 two	 sites	 in	mountain	permafrost	 terrain,	Pontresina,	
Eastern	Swiss	Alps.	Natural	Hazards,	39:	353-379.
Rist,	A.,	and	Phillips,	M.	2005.	First	results	of	investigations	on	hydrothermal	processes	within	the	active	layer	above	alpine	
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